The study investigates the role of health interventions on child health in developing Africa for the period 1990-2013 using a dynamic panel approach. Among others, the study examines the effect of millennium development intervention programme on child health outcomes. Our analysis reveals MDG intervention as extremely pertinent in reducing the incidence of child mortality in Africa. It implies that introduction of MDGs culminates into increasing the rate of child survival in Africa. Similarly, maternal literacy, maternal health and other child protective measures adopted were found to be statistically significant in improving child health outcomes. The proportion of under-five mortality (proxy for child health) responds more strongly and negatively to immunization coverage, exclusive breastfeeding and DPT vaccines. On the other hand, the quality of institution contributively impact under-five mortality in Africa. Finally, there is need to strengthen institutional arrangement, ensure compulsory basic education for women and strengthen the health system to achieve full packages of intervention, curtain the rising incidence of child deaths and attain the MDGs.
related. Also, the WHO report (2004) suggests that 1.2 million people die of malaria each year, 90 percent of whom are children under five and that there are 396 million episodes of malaria every year. Also, 1.8 million people die every year from diarrhoeal diseases (including cholera); 90 percent are children under age five, and these cases are mostly in developing countries, while 88 percent of diarrhoeal disease is attributed to unsafe water supply, inadequate sanitation and hygiene.
Our study provides useful insights in assessing the impact of MDG introduction in Sub-Saharan Africa by addressing the following questions: i. has the introduction of MDG resulted in the decline of under-five mortality rate by 50 percent in SSA? ii. To what extent has the introduction of MDG improved life expectancy in SSA? iii. To what extent has the health improvements be attributed to improved access to safe water supply and adequate sanitation facilities?
This study holds tremendous relevance to the Sub-Saharan African region and to the Nigerian health targetwhich aims to evolve a "health sector that supports and sustains life expectancy of not less than 70 years and reduces to the barest minimum the burden of infectious and other debilitating diseases". It will also set a road map for consideration in post-2015 sustainable and inclusive development goals in a developing country context which is also in support with the Lancet Commission that posits that, in order to move towards global health goals by 2035, the right health investments and interventions are required.
This study investigates the effect of public health measures on child health improvements in Sub-Sahara Africa using a dynamic panel approach for the period 1990 to 2012. This study uses countries from Sub-Sahara Africa (SSA) and adopts the system generalized method of moments (SGMM); the choice of the SGMM is deem appropriate in order to overcome the problem of perceived endogeneity in our model. The different public measures considered in the paper include access to improved water supply and sanitation, inclusion of a dummy variable to capture the introduction of Millennium Development Goals (MDGs) and child health is captured using under-five mortality rate. Other explanatory variables in the study include; institutional quality, maternal health, maternal literacy, childhood immunization coverage, insecticide treated nets, exclusive breastfeeding and DPT vaccines. This study provides a guide to policy analyst and government in understanding the role the introduction and pursuance of MDGs has played in improving child health in the Sub-Sahara Africa, and the possible gains that would emanate from the introduction and pursuance of the Post-2015 agenda.
Data and Stylized Facts
The millennium development agenda recognised the benefits of globalisation but sought a more "inclusive" process in which the benefits would be shared more broadly. The MDGs were intended to build consensus among world leaders at the Millennium Summit, and to induce them to pledge to take concrete actions for which they could be held accountable. In other words, the MDGs served and continue to serve as normative objectives and evaluative benchmarks in global policy processes. The leaders at the summit committed their nations to a new global partnership to reduce extreme poverty while at the same time set out a series of time bound targets with a deadline of 2015 (Fukuda-Parr, 2013 ).
The fourth Millennium Development Goal (MDG 4) calls for a two-thirds reduction in deaths of children younger than five years between 1990 and 2015. Fortunately, the under-five mortality rate (U5MR) is declining in all regions, but many countries are still far from achieving the goal (Rajaratnam et al., 2010; Bhutta et al., 2010) . In Ethiopia, the second most populated country in Africa, the decline in child mortality after 1990 has been steeper than in several other Sub-Saharan African countries (Accorsi et al., 2010) . Rajaratnam et al., estimated a decrease in U5MR in Ethiopia from 201.9 per 1000 live births in 1990 to 101.0 per 1000 live births in 2010 (Rajaratnam et al., 2010) . Still, more than 321,000 children die before they reach five years of age every year (Black, 2010) . Black et al. estimate that neonatal complications (38 percent), diarrhea (22 percent) and pneumonia (12 percent) are the major causes of Ethiopian child deaths (Black et al., 2010) .
According to the WHO Global Health Observatory report, 6.3 million children under age five died in 2013 representing nearly 17000 every day. The risk of a child dying before completing five years of age is still highest in the Africa region (180 per 1000 live births), about 14 times higher than that in the European region (12 per 1000 live births). As seen in table 1 below, the Sub-Saharan Africa has the highest number of under-five mortality in the world though the figure has been declining drastically since 1990. In the year 1970, child mortality stood at 242 per 1000 live births in Sub-Saharan Africa, 30 per 1000 live births in Europe, 109 per 1000 live births in Asia and 119 per 1000 live births in the Carribbean. As the year advances, the situation has slightly changed with declining under-five mortality with Africa experiencing the fastest rate of decline. The level of child mortality fell to 19 per 1000 live births in 1980 and subsequently to 4.7 per 1000 live births in 2012. In the same period, SSA also experiences a decline to 199 per 1000 live births and 98 per 1000 live births in 1980 and 2012 respectively; while the world average decline from 116 per 1000 live births to 48 per 1000 live births in the same period. Though, Africa still remains the most risky continent for child to survive, with its populous country, Nigeria ranked the worst country for a child to be born (Economic Intelligent Unit, 2013 Sub-Sahara Africa has the lowest life expectancy rate of 54.7years compared to Middle East and North Africa which has 72.8 years and 69.9years for the rest of the world in 2011 (World Development Indicators, 2013) . Likewise in 2008, it was estimated that about 4.2 million children under the age of five died of preventable and treatable conditions including pneumonia, diarrhoea and malaria. Sub-Saharan Africa has the highest rate of child mortality, where the figure has considerably fallen around the world. Under-five deaths have increasingly concentrated in Sub-Saharan Africa, where 1 in 9 children dies before age five, more than 16 times the average for developed regions (1 in 152) and Southern Asia (1 in 16). The deaths of children under the age of five are caused by pneumonia-18 percent of all under-five deaths; preterm birth complications-14 percent; diarrhoea-11 percent; intra-partum related complications i.e. complications during birth-9 percent; and malaria-7 percent. Almost 70 percent of deaths of children under age five occur in the first year of life, and 60 percent of this in the first month (United Nations Inter-Agency Group for Child Mortality Estimation, 2008).
Furthermore, Grantham-Mcgregor et al., (2007) show that most of about 200 million children under 5 years not fulfilling their developmental potential live in south Asia and Sub-Saharan Africa, and that the risk factors among others are poverty and malnutrition, which affects cognitive, motor and social-emotional development. 
Literature Review
A crucial question in the field of economic growth and development is whether health improvements make a population richer (Weil, 2014) . The research by Acemoglu and Johnson (2007) suggests that this is not the case. Central to their argument is that health improvements translate into population increase, as people do not die at the same rate as before the improvements. However, the long-run population effect depends on how fertility adjusts, and the evidence on this mechanism is scant (Bleakley, 2010).
Studies on child health show that scale-up of effective interventions could have a high impact on child mortality (Jones et al., 2003; Darmstadt et al., 2005) . But the gap between those in need of care and those who in reality have access to care is large (Bhutta et al., 2010; Kinney et al., 2010) . When the burden of disease is high and there are limited resources to invest in health care, decision makers face difficult dilemmas on where to invest their resources. To make these assessments, decision makers need valid and relevant information concerning the different alternatives and their distributive consequences as well as opportunity costs (Norheim 1999; Baltussen 2011) . However, we lack information on which services will promote rapid health gains and which services to prioritize in a specific country. As of today, models on possible impacts and costs of introducing new interventions and scale-up of interventions exist for larger WHO regions (Chisholm et al., 2012) .
This study will also be of use to policy makers in Sub-Saharan Africa for prioritizing public health measure towards the improvement of child health in a bid to reduce to risk of intergenerational transmission of poverty, since most children who do not fulfill their the developmental potential are concentrated in South Asia and Sub-Saharan Africa and has consequence for national development when the proportion is high (Grantham-Mcgregor et al., 2007) .
Achievement of health improvements can be seen as both a social and economic objective. The Commission on Macroeconomics and Health (2001) emphasized that the improvement in the health status of the poor is both an end in itself and a means to an end, in terms of achieving developmental goals. Major health improvements have been attributed to improvements in health technologies and public health measures that prevent the spread of infectious disease, and not higher incomes (Cutler and Lleras-Muney, 2006) . Strittmatter et al., (2012) notes that improving health conditions have a substantial effect on economic performance, and that public health policy and the institutional environment policy play a vital role for economic development. For instance, measures such as Insecticide Treated Bed Nets (ITBN) have been shown, to reduce childhood mortality in The Gambia and Kenya (Nevill, Some, Mungala, Mutemi, New, Marsh, Lengeler and Snow, 1996) . In addition, large-scale public health innovations -including clean water technologies, sanitation, refuse management, milk pasteurization; economic innovation and nutritional gains and measures targeted at changing individual health behaviours have been found to contribute to reductions in infant and child mortality rates (Goff, 2010) .
Similarly, in the words of Cutler (2005) and Lee (2007) Public health measures and health interventions such as clean water technologies and cleaning milk market has been found to have contributed to reductions in infant mortality (Cutler, 2005; Lee, 2007) . Also, the Abuja Declaration of 2000, signed by 53 African heads of state, noted that "malaria has slowed economic growth in African countries by 1.3 percent per year making GDP for African countries 37 percent lower than it would have been in the absence of malaria (Ashraf, Lester, Weil, 2006) ; implying that a lower incidence of malaria is key to improvements in a country's aggregate output. Jack et al., (2007) , notes that vaccines, antibiotics, and other pharmaceutical developments have drastically reduced the incidence of illness and death. Acemoglu et al., (2007) notes the growing consensus that improving health can have equally large indirect payoffs through accelerating economic growth. The impact of health on economic growth has been well documented by various scholars in literature, (Grossman 1972; Bloom, Canning and Jamison, 2004; Bloom and Canning 2003) . The literature has over time identified a strong relationship between health improvements and economic growth. For instance, WHO (2010) recommends increased spending on health as a way to promote economic growth, to raise both health status and household earnings and then achieve the Millennium Development Goals (MDGs). Likewise, Jack and Lewis (2007) suggested that extending the coverage of crucial health services to the world's poor could save millions of lives each year, reduce poverty, spur economic growth and global security. The Commission on Macroeconomics and Health (2010) estimates that economic benefit from health gains will be $360 Billion by the period 2015-2020, while the indirect benefits will be worth $180 Billion if health investments are scaled up.
Alleyne (2007) notes four phases of the evolution of health: the relationship between health and economic growth was perceived in terms of the effect of disease on labour productivity, especially at the microeconomic level, thus focusing on disease reduction. The second phase is the historical retrospective approach, drawing associations between health status and economic progress over time at the country level. The human capital approach emerged in the 1990s, treating health, like education, as a productive asset contributing to growth and the fourth phase is the relationship between macroeconomics and health. Health is just being recognized as a form of human capital that can contribute to economic growth.
Health affects economic growth through a variety of pathways. Strittmatter et al., (2013) notes that health reflected by infant and adult mortality affects economic performance through human capital investments, physical capital accumulation, population growth, productivity and female labour force participation. Weil (2007) identified two ways in which health affects economic performance, the first way is the direct effect of health on economic growth; the second is the indirect effect of health on economic growth; where the indirect effect of health to economic growth could be through incentive to acquire schooling, lower absenteeism, higher cognitive functioning, and incentive to save. In the same manner, Grossman (1972) sees the implication of unhealthy people or ill health as loss of healthy (labour) time which ultimately affects a country's output.
Evidences from empirical literature such as Bloom and Canning (2005) (Weil 2007; Bloom & Canning 2009) . At the macroeconomic level, there is a strong positive correlation between income per capita and life expectancy or other measures of health (Bloom, Canning, and Sevilla, 2004; Cooray, 2013) . Micro-economists have found extensive evidence that an individual's health is an important determinant of his or her economic performance (Grantham-McGregor et al., 2007; Behrman, 2009; Miguel, et al., 2002; Bleakly, 2007; Gallup and Sachs, 2001 ). Though, findings have been with mixed results
The MDGs is a form of global goal and also a policy tool. It's been a tool for reducing under-five mortality rate within Sub-Sahara region. Global goals are relevant for global governance. They serve as a norm to create incentives that lead to behaviour change; secondly, as social objectives in concrete terms and as a tool for change of behaviour, which are prescriptive rather than regulatory (defines what ought to be done rather than prohibit what should not be done). This prescriptive nature of global goals are not enforced, but they are implemented indirectly through processes of self-regulation or regulatory decision making, which then leads to a selfregulation point (Fukuda-Parr, 2013 ). The MDGs have been instrumental in reducing under-five mortality in Sub-Sahara Africa by leading to change of behaviour which is a reflection of policy changes and adjustments. In the words of Mary (2009) and Porter (1994) the MDG indicators provides a basis for studying performance and incentives for self-regulation.
Prior to the introduction of MDGs (contained in the millennium declaration 1999); there have been global concerns over the surging child and maternal mortality in developing economies. This led to the establishment of the Global Alliance for Vaccines and Immunizations (GAVI Alliance), a global health partnership to assist the poor countries in vaccination of all children. The partnership was designed for funding assistance to countries with Gross National Income of $1,000 per capita (a number of SSA countries qualified while others were specially considered). Sequel to the introduction of the MDGs which witnessed huge national and multination investments; a group of eight European countries established the International Finance Facility for Immunization (IFFI) to support immunization services and strengthen health systems through channelling of additional funds to GAVI Alliance (UNICEF, 2007).
Other development initiative by the United Nations towards achieving MDG 4 include: 'The Every Woman, Every Child' (EWEC) movement, which aims at saving 16 million lives of both women and children. Similar to the EWEC but a new development strategy flagged by the United Nations is "A Promise Renewed (Note 1)" strategy which aims to improve the health of women and children through action and advocacy to accelerate reductions in preventable maternal, new-born and child deaths. In SSA, this initiative has led twenty of its leaders to commit to reduce under-five mortality rate to less than 20 deaths per 1000 live births by 2035 with the Government of Ethiopia taking the lead (APR Report 2013).
Following this renewed national and international commitments, many governments have set different types of target. In Sub-Sahara Africa, a demonstration of such commitment of governments can be seen in Nigeria where President Goodluck Jonathan launched the Save One Million Lives (SOML) by 2015 initiative. This is a scheme that is to expand access to essential primary health care services for women and children. This initiative focuses on evidence based, cost effective interventions that are proven to address the leading causes of woman and child mortality and morbidity. It includes improving maternal, new-born and child health, preventing mother to child transmission of HIV, malaria control and improving child nutrition. Another demonstration of this commitment is by the government of Zambia who aims to avert 104,000 under five deaths over a span of 4 years. Other countries in SSA that have taken actions include Democratic Republic of Congo, Uganda, Ethiopia, and Liberia.
Though, the MDG framework has its own limitations as outlined by Fehling et al., (2013) . They classified the limitations in areas of development process, structure, content, implementation and enforcement. Shortcomings such as little involvement of developing countries and civil societies constituencies, the exclusion of some items from the millennium declaration such as peace, security, disarmament; the extent to which some of the goals where adopted since the development of the MDG process. For instance, MDG 1 is to halve the proportion of people suffering from hunger and poverty rather than halving the absolute numbers of people suffering as suggested at 1996 World Food Summit in Rome. Another weakness is the neglect of the interconnectedness of some of these goals like MDG4 and MDG 5 where issues relating to both mother and child are separated (Brikci & Holder, 2011) .
Despite these weaknesses, it distinguishes itself as a form of global goal from previous types of global goals in four different ways as outlined by Fukuda-Parr (2004) . Firstly, it was generated by a large number of heads of states of about 189 countries. Secondly, the focus of the goals are on human development, where the people and the kind of lives they live is the focal point, which is quite different from other previous goals which basically focus on growth, development and particularly industrialization. Thirdly, they are not just ideals, but they provide a framework of accountability, define concrete goals which can be monitored. In essence, they have quantifiable targets and deadlines set for the achievement of set targets which can used to evaluate the performance of each country. An exception to this is the Millennium Development Goal 8 -"Develop a global partnership for development" which are not specific as to how is to be achieved and at what point in time is it to be achieved. Fourthly, apart from development outcomes, they also address issues regarding the inputs from rich countries in terms of aid, debt relief and transference of technology. This aspect which is the major reason for the commitment of both rich and poor governments since the developing countries were not ready to open up their nations to international scrutiny if there wasn't a form of joint accountability.
The effort to achieve the MDG has put on all stakeholders-at the local level, country level and international level a task in contributing its own quota. The effort has led to unprecedented efforts in improving the welfare of the people, increase in vaccination and immunization coverage, reduction in the deaths of the most vulnerable (the children under the age of five) especially from preventable deaths, awareness for simple basic hygiene methods etc. which culminates into improvements in the health of the population.
The Commission on Macroeconomics and Health (Note 2) links the heavy burden of disease and its multiple effects on productivity, demography, and education to Africa's chronic poor economic performance. It opined that the high prevalence of malaria, for instance, costs Africa about 1 percent lost economic growth annually. Hence, experts assert that more than half of Africa's growth shortfall relative to high growing countries in East Asia can be attributed to its relatively high burden of diseases, demography and geography rather than traditional variables of macro-economic policy and political governance (Bloom and Sachs 1998) . Philipson et al (2001) and Cutler et al (1997) notes that losses from poor population health manifest themselves quantitatively in reductions in market income, longevity, and psychological well-being (i.e. pain and suffering) caused by illness. Nordhaus (2002) posits that any evaluation of economic development that do not take into account the direct and indirect linkages of health status and economic well-being will tend to understate the economic benefits of good health. The burden of disease thus appears to stand as a stark barrier to economic growth and therefore must be addressed frontally in any comprehensive development strategy. Population health is a primary goal of sustainable development.
Methodology
The study adopts a model similar to Musgrove 1987; Pritchett and Summers 1996; Schultz 1997 and Cornia and Mwabu 1997 . This model suggest the following eclectic model of child mortality for a low income region which has been subject to shocks of the kind experienced in Sub-Saharan Africa during the last 15 years. (2012) . The WHO Global Health Observatory report also support suggests that difference in child mortality between high-income and low-income countries was 76 deaths per 1000 live birth, this represents in average about 13 times the rate in high-income countries, which stood at 6 deaths per 1000 live births. Similarly, the United Nations Children Fund (UNICEF) emphasised the role of maternal literacy in mitigating under-five mortality, it identifies that children are at a greater risk of dying before age five if they are born in rural areas, among the poor, or to a mother deprived of basic education (UNICEF 2012, Singh and Tripathi, 2013) . Likewise, a theoretical exposition from Rutherford et al., (2009) suggests that poor health expenditure leads to poor access to health care, delayed attendance at health facility or none at all which may be a key determinant of mortality in children under five years of age in developing countries.
In addition, Kaufmann et al (1999) emphasised that governance indicators such as voice and accountability, political stability and violence, government effectiveness have a strong negative impact on infant mortality. Gupta et al (1999) , De la Croix and Delavallade (2006) stressed that countries with high corruption have high child and infant mortality rates. The data for variables contained in the model were all obtained from the World Development Indicators 2013 of the World Bank publication.
Two main identification strategies are employed to estimate the effect of aid on health outcomes. The first is OLS with a rich set of control variables, on a sample that pools all country-year observations. The second strategy is based on a dynamic panel data model with country fixed effects, and is estimated using the Generalized Method of Moments (GMM). In this model, all predetermined and endogenous variables are instrumented by their appropriate lags, to avoid introducing a spurious correlation between these variables and the error term. Our estimation procedure began with examining the strength, pattern and direction of collinear relationship among the explanatory variables. The study attempted this by conducting the pairwise correlation matrix in table 3. The result shows no serious problem of collinear relationship which implies that our model is void of multicollinearity and the specific influence of our regressors is distinguishable. Likewise, the pairwise correlation matrix provides an insight on the likely impact of millennium development goals on child health variables. Its becomes obvious that actualization of MDGs will culminate in reducing the percentage of pregnant women with anenmia while its actualization increases health expenditure, water access, sanitation facilities, female education, immunization coverage and enhance the quality of institutions. Similarly, the variance inflation factor analysis was adopted to corroborate the results obtained using the pairwise correlation matrix; as the former provides a standard rule of examining the extent of collinear relationship. In order to ensure no serious problem of multicollinearity occurs, the variance inflation factor must be less than five and the degree of tolerance greater than 10 percent. An examination of the result presented in table 4 shows our explanatory variables do not exhibit any near or exact collinear relationship. The estimation results readily available in table 5 presents the ordinary least square (pooled) estimations, the fixed and random effect specifications. The result shows that all the explanatory variables significantly influence child health outcomes in Africa for the pooled regression. On the other hand, access to sanitation facilities and MDG intervention failed to exert any significant variation on child health outcomes for the fixed and random effect models. The ambiguous evidence arising from the fixed and random effect might not be unconnected with the earlier identified weakness of the static panel analysis in handling endogeneity problem. Nevertheless, maternal health, health expenditure, water access, maternal literacy, immunization coverage and institutions significantly influence child health. In the same manner, contrarily to maternal health and sanitation access, an improvement in the explanatory variables culminate in reducing the incidence of under five child mortality in Africa. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Discussion of Results
In table 6, we adopted the dynamic panel analysis with emphasis on different measures of maternal health including anemia in pregnancy, depth of food deficit and proportion of undernourishment. While anemia in pregnancy failed to exert any significant influence on child health outcomes, depth of food deficit and proportion of undernourishment appeared as important determinant of child health with undernourishment exerting a larger variation. This implies that under-five mortality tends to be more responsive to undernourishment. Our result is consistent with Singh and Tripathi (2013) which emphasised that increased wealth index and standard of living increases the chance of under five survivals significantly. The study also posits that nutrition education increases children survival by 24 percent. In same manner, Kutty, Thankappan, Kannan and Aravindan (1993) identified socioeconomic status (such as income, education, housing condition and land ownership) as having a definite influence on death rates. More so, an increase in maternal health brings about a fall in under-five mortality. Similar finding was reported by Singh et al., (2013) suggesting that children of non-anaemic mothers have a 38 percent better chance of survival than mothers with severe anaemia.
Consequently, maternal literacy captured using female primary enrolment imposes a negative and significant influence on child health outcome suggesting mother's education reduces the risk of child mortality. In the same manner, MDG intervention, immunization coverage, health expenditure and institutional quality sustains the relationship evident in maternal health. Importantly, millennium development intervention exerts an influence on child health outcome both in significance and magnitude. It implies from our analysis that actualization of MDG could bring about between 350-420 percent reduction in incidence of under five child mortality in Africa. On the other hand, the positive relation obtained between child health outcome and institution reflects the state of weak institutional arrangement in Africa; though significant but our result reveals that the present level of institutions accentuates the incidence of under-five mortality. Our result could not provide an unambiguous evidence for sanitation and water access; while sanitation access was, though significant, but varies positively with U5MR; water access exerts a negative but non-significant influence on child health outcomes. it's obvious that female primary enrolment tends to be more important than other category of enrolment in influencing under-five mortality; as we could not establish a meaningful link between child mortality and secondary, and tertiary female enrolment. Though, all levels of education appeared significant but the direction of relationship becomes ambiguous with secondary and tertiary enrolment. In consonance with our study Singh et al., (2013) posits that compared with no formal education, the higher the level of mothers education, the greater the chance of under five survival. This evidence creates a gap to be filled by other researches in investigating where the incidence of mortality is intense and re-examine the impact of secondary and tertiary enrolment. If in the rural area then our result is justified, as basic education would be more necessary and needful in curbing under-five mortality. But if predominant in the urban area areas, it implies that finding arising from our results needs to be taken with caution. The former argument was espoused by the UNICEF report (2012) and Jahan (2008) which identified that children are at a greater risk of dying before age five if they are born in rural areas, among the poor or to a mother deprived of basic education. In the same manner and consistent with the previous regression results, MDG intervention, immunization coverage, maternal health and health expenditure were all important determinant of mortality. Finally, health expenditure improves child health in Africa. Similar result was obtained by Houweling, Caspar, Looman and Mackenback (2005) which implied that the association between public spending on health and under five mortality rates was stronger for the poor. On the other hand, the findings by Bhalotra (2007) and Filmer and Pritchett (1999) revealed a contrary result suggesting that state health spending saves no lives. The regression results available in table 8 presents the public health interventions capable of reducing risk factors associated with under-five child mortality. These factors include immunization coverage, control of DPT, insecticide treated nets, vitamin A supplements and exclusive breastfeeding were all statistically significant in explaining variation in under-five mortality. Put succinctly, increasing the coverage of DPT and insecticide treated nets dwindle the incidence of child mortality by 6 percent and 4 percent respectively. Though vitamin A supplement does not significantly impact under-five mortality but under-five mortality was strongly responsive to exclusive breastfeeding. Generally, the result remains consistent with the different measures of public maternal and child health adopted as MDG interventions maintains its statistical significant in improving child health in Africa.
Conclusion and Recommendation
The study investigates the role of millennium development intervention programme on child health in Sub-Saharan Africa for the period 1990-2013 using the dynamic panel approach. In addition to developing a dummy status to capture the intervention of MDG, the study adopts several public health measures capable of influencing child health outcomes in Africa; these variables are categorized as maternal health, maternal literacy, health expenditure, risk control factors and institutions. The adoption of the dynamic panel based on the generalized method of moments becomes pertinent to overcome the problem of endogeneity in the model, as there exist a bi-directional linear interdependence between the regressand and the regressors in our model (Ogundipe and Ola-David, 2014) . The evidences from the regression result reveals that MDG intervention programme was prominent in curbing child mortality in Africa, as MDG dummy varies inversely with under-five mortality. Succinctly, Our result indicate that child health outcomes tends to be highly responsive to MDG intervention programme, it implies that as MDG is intensified the proportion of children that survives beyond age 5 increases reaching about 400 percent in Africa. The observed relation between child mortality and MDG intervention remains consistent with the introduction of public health measures adopted in the study.
Consequently, maternal health and maternal literacy represent an important determinant of child mortality. Though we could not achieve an unambiguous impact for secondary and tertiary education, and improved water access whereas primary education and improved sanitation facilities exert a significant inverse relationship on child mortality. Similarly, other public health measures such as immunization coverage, DPT vaccines, insecticide treated nets, vitamin A supplements and exclusive breastfeeding all dwindle the incidence of child mortality in developing Africa. Conversely, the quality of institutions in developing Africa economies varies positively with the child health outcomes, it implies that the weak institutions contributes to the disproportionate high level of under-five mortality in Africa against what is obtained in other region of the world. The foretime surging of child mortality in Africa is in part reflected in the weak institution arrangement which contributes immensely to socio-economic impediments in developing Africa economies.
Strengthening the health system to achieve full coverage of key packages of interventions such as treatment and prevention of diseases and provision of comprehensive maternal and newborn care would put Sub-Saharan Africa on track to achieve MDG 4, and make substantial progress towards MDG 5.
